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A PLAN FOR INDUSTRIAL PARK CREATION,
LAKE DREDGING, AND WETLAND RESTORATION
AT WINONA, MINNESOTA
by
Dr. Calvin R. Fremling
Professor of Biology, Winona State University
Robert J. Bollant
Director of Public Works, City of Winona
Dr. Neal D. Mundahl
Assistant Professor of Biology, Winona State University

I. Introduction and Acknowledgements
This document provides information pertinent to: 1) creating an
industrial park within Winona's flood dikes by filling a drained wetland
with dredged material from Lake Winona, 2) deepening the east basin of
Lake Winona by dredging, thus improving the shallow, eutrophic lake and
providing the necessary fill for the industrial park, and 3) mitigating the
loss of wetland within the industrial park by restoring degraded wetlands
adjacent to Lake Winona (Figure 1).
We are indebted to Dr. Carol A. Jefferson (Professor of Biology,
Winona State University) and Dr. Phillip C. Whitford (Assistant Professor
of Biology, Winona State University) for advice and supervision of the
following students who did individual research studies in the project
areas during the spring of 1990: Jeff Schemenauer, Jeff Jambretz, Bruce
Ebnet, Karen Babitt, Angie Remus, Rachel Slaby and John Brancich. George
Heckman, who helped dredge the lake in the the 1950's, provided historical
information and technical advice. Charles Robers (Robers Dredging
Company) provided technical advice and conducted sediment studies.
Arthur Hawkins (U.S. Fish and Wildlife Service), Nick Gulden (Minnesota
Department of Natural Resources) and William E. Green (U.S. Fish and
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Figure 1.

Aerial view of the Winona area showing project locations.
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Winona and its drainage basin.
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Wildlife Service, retired) reviewed plans for the projects and made
valuable suggestions.
II. Natural Setting
The following information is extracted from Fremling and Heins
(1986), Fremling et al. (1989) and Wright (1989). Winona is located in
southeastern Minnesota in what is commonly called the Driftless Section
of the Central Lowland Province West of the Mississippi River (Figure 2).
The Driftless Section includes most of southwestern Wisconsin, parts of
southeastern Minnesota, and northeastern Iowa. It has been called
"driftless" because for years no evidence of glaciation, such as glacial
drift, could be found in the section. Recent investigations, however, have
found erratics and alluvium believed to be of glacial origin. Thus, it now
appears that the section was glaciated, at least very early during the ice
age.
Paleozoic rocks overlie Precambrian rocks throughout the Driftless
Section (Figure 3). The Paleozoic rocks are relatively flat-lying
sandstones, dolomites and shales that have a combined thickness in
excess of 1,000 feet in some parts of the area. The rocks were formed
from sediment deposited by successive marine inundations occurring
during the Cambrian, Ordovician and Devonian Periods (between
400,000,000 and 600,000,000 years ago). The sediments were later
compacted and cemented, forming sedimentary rocks.
The Mississippi River began its evolution about 500,000 years ago
as an ice-marginal stream, incising its valley into the soft sedimentary
rocks as it flowed along the edge of the Nebraskan glacier. The
development of the master stream caused a complex drainage network of
tributary streams to develop. The major period of valley downcutting
was very recent, occurring within the past 20,000 years.
The last of the Wisconsin glacial episodes climaxed about 14,000
years ago (Figures 4,5). Southeastern Minnesota was scarcely touched as
a glacial lobe advanced from the northwest, passed west of Rochester and
extended southward as far as Des Moines, Iowa. About 12,000 years ago,
the lobe melted back into the Red River Valley and blocked its own
drainage route towards Hudson Bay via the Red River. Because of this
damming action, meltwater was ponded in front of the retreating glacier,
forming Glacial Lake Agassiz, which covered much of northwestern
Minnesota and parts of North Dakota, Ontario and Manitoba. For about
3,000 years, Glacial Lake Agassiz spilled over its southern rim, poured
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Figure 4b.

Areas glaciated during Wisconsin glaciation. Because
the glacier passed to the east and west of the Winona
area, Winona's rugged bluff land was left unscathed.

As glacial lobes retreated northward they blocked the
flow of their meltwaters to the north and east.
Glacial Lake Superior overflowed into the Mississippi
via the St. Croix River and Glacial Lake Agassiz over
flowed into the Mississippi via the Minnesota River
valley to form the Glacial River Warren.

SUPERIOR
LOBE

Late Wisconsin drift; up to
100 (?) feet thick.
Pre-Wlsconsin (?) or Early
Wisconsin drift; mostly eroded
thin and patchy.
C'nglaciated (?), loess-covert^
bedrock.
K \ : P l e i s t o c e n e and Holocene
I alluvium.

Figure 5.

Winona area showing glaciated and unglaciated areas.

down the Minnesota River Valley, and formed a large river called the
Glacial River Warren. The River Warren was many times larger than the
present Minnesota River, but carried little sediment. The Glacial St. Croix
River added sediment-free overflow from Glacial Lake Superior, rendering
the sediment-hungry Mississippi River capable of carrying all the
sediment added to it by tributary streams, with still enough erosive
capacity to deepen the Mississippi channel by as much as 300 feet (Figure
6b).
As the most recent glacier retreated into Canada about 9,500 years
ago, its meltwaters were once again able to drain to the north via the Red
River, and the River Warren lost the supply of sediment-free water
formerly contained in Glacial Lake Agassiz. Glacial ice also melted in
eastern North America, enabling the Great Lakes to drain freely through
the St. Lawrence River into the Atlantic Ocean. Consequently, the level of
Lake Superior dropped until it no longer overflowed into the Mississippi
via the St. Croix River. At this time, about 9,000 years ago, the modern
Mississippi River came into being.
Because the volume of flow of the Mississippi was reduced by loss
of glacial meltwaters, and because its gradient was so gradual, the river
lost its ability to transport the sediment load carried in by its steepgradient tributary streams. This resulted in the valley slowly filling with
sediment to its present elevation. Tributary rivers (especially the
Chippewa) overloaded the Mississippi with sediment, causing it to change
from a single channel to a braided river consisting of many small ,
intertwined channels (Figure 6c). The City of Winona lies atop a large
sand bar which formed between two such channels. Even though the city
lies in an area not recently glaciated, it owes its location to the glacial
till which washed into the Mississippi from tributary streams.
It is important to realize that Winona is not surrounded by hills.
Rather, Winona lies at the bottom of a 600-foot deep trench cut through
the typical, flat midwest topography that makes up the top of the
surrounding plateau (Figure 3).
Within the last several thousand years, erosion from the surrounding
highlands has resulted in formation of alluvial deltas at each point where
a tributary stream carries sediment into the Mississippi River valley.
Thus, an old channel of the Mississippi, which ran between Winona and the
Minnesota bluffs, was cut off from the rest of the river by deposition
from Garvin Brook (Figure 6d) on its upstream end and by deposition from
Burns Valley Creek on its downstream end. Gilmore Creek added much of
its own sediment at about midpoint, dividing the long, isolated channel

Conceptual drawings of the Mississippi River valley
at Winona, Minnesota showing the geological history
of Lake Winona. a-Mississippi valley filled with
glacial sediment. b-Valley scoured by the Glacial
River Warren. Note the terraces which flank the river.
c-Valley refilled with sediment from tributaries sub
sequent to the Glacial River Warren episode. Note the
channel along the left (Minnesota) side of the valley.
d-Side channel segmented by alluvial fans of tributaries
to form Lake Winona and Boiler Lake. Drawings by
C. R. Fremling.

into two lakes, known today as Boiler Lake and Lake Winona.
During the early settlement period in the 1850's, Lake Winona was a
marshy lake that connected to the river at its downstream end during
flood time. As late as 1852, steamboats passed through the proposed
Riverbend Industrial Park and Lake Winona on their way up Crooked Slough
during flood time. Because of severe soil erosion during the late 1800's,
the alluvial deltas of the various creeks increased in size, further
separating Lake Winona from the river. The raising of Mankato Avenue and
subsequent dike construction finally isolated Lake Winona from the river
during all river levels.
The soils of the floodplain are alluvial, varying in texture from silty
clay to sand. The composition of the soil depends upon the manner in
which the soil was deposited. The strata are composed of clay, silt, sand
and gravel and are very irregular. Stream banks plainly show the varying
thicknesses of the different materials and in many places the lack of
continuity of the sand and gravel layers above low water level. Sand and
gravel strips border most sloughs, but some of the larger, more elevated
areas between the sloughs are covered with heavy silty loam which is
underlain with sand or gravel. Prior to impoundment by navigation dams
during the 1930's, these silty tracts were usually managed for hay
(Fremling, 1974).
III. History of the Project Area
Captain Orrin Smith, owner of the steamboat "Nominee" is
acknowledged as the founder of the first settlement at Winona in 1851.
In spite of a history of flooding, Winona was settled rapidly because of its
easy access by steamboat. By 1870, Winona's population was 7,000 and by
1890 it had swelled to 20,000. In addition to being a shipping point for
small grains and other commodities, Winona rapidly became the world's
greatest sawmill center. White pine and Norway pine logs were sent
downstream from the pineries of northwestern Wisconsin via the
Chippewa and St. Croix Rivers to the Mississippi, and then rafted
downstream to sawmills at Winona. The first sawmill opened in Winona in
1855; by 1892 the nation's four largest mills were producing 150 million
board feet of lumber and 90 million shingles, and were employing 2,000
men. River traffic and the lumber industry both reached their peak in
1892 when 5,468 steamboats passed through Winona. The pineries were
soon exhausted, however; the last raft of Wisconsin timber passed Winona
in 1915.
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Excellent railroad connections have been available to Winonans since
the late 1800's when the city became the meeting place for five railroads.
However, the railroads spelled the death knell for most of the shallow
draft steamboats. By 1920, steamboats were scarce on the river. It was
not until the development of the 9-foot navigation channel in the 1930's
that towboats began to compete once more with railroads as haulers of
bulk commodities. Because of its access by modern deisel-powered
towboats, Winona has become a major terminal for grain, especially corn
and soybeans.
A.

Riverbend Industrial Park

Because it developed as an early steamboat port and sawmill center,
Winona lies almost entirely within the floodplain of the Mississippi River.
Flooding has always been a threat to the city, but never was the threat of
a major disaster as great as it was during the record flood of April, 1965.
A 10.4-mile-long temporary dike (levee), erected hastily during the flood,
saved the city. Subsequent to the flood, the portion of the dike from
Minnesota City to the interstate bridge was replaced by a permanent dike
authorized by the1958 Flood Control Act (Stage I Project, completed in
1967). Yet, Winona still relied upon 4.3 miles of temporary dike that
extended downstream from the interstate bridge. The temporary dike was
expensive to maintain and aesthetically displeasing because it ran the
length of Levee Park. More important, the temporary dike was unreliable
because portions of it were constructed upon porous materials such as
sawdust deposits left from Winona's early sawmill days.
In 1974, Fremling et al. prepared an environmental impact
assessment report on the flood control project and waterfront
development at Winona for the U.S. Army Corps of Engineers in accordance
with the National Environmental Policy Act of 1969. The assessment
treated 11 river-oriented projects (including Riverbend Industrial Park),
but placed most emphasis on the environmental impact of the Stage II
Flood Control Project proposed for the City of Winona. The proposed Stage
II Dike was designed to complement the section of permanent dike
completed in 1967, resulting in complete flood protection for the city.
The 1974 assessment provided the basis for the "Final Environmental
Impact Statement, Flood Control Project and Waterfront Development,
Winona, Minnesota" (U.S. Army Corps of Engineers, St. Paul District, 1976).
Most of the following information is extracted form the 1974 assessment
and the 1976 statement.

The Stage II Project for flood damage reduction on the Mississippi
River at Winona, Minnesota, described in House Document No. 92-152,
92nd Congress, 1st Session was authorized under Section 201 of the Flood
Control Act of 1965. The proposed flood control project was designed to
provide protection for the City of Winona against a Mississippi River flood
having an expected frequency of occurrence of about once in every 300
years.
Following the record flood of 1965, city representatives requested
that the authorized dike be extended to provide flood protection for the
entire Winona riverfront, which was heavily damaged by 1965 flood flows.
At a public hearing held on September 9, 1965, in connection with the
existing authorized project, local interests again expressed concern over
the remaining flood hazards facing the community and requested that the
authorized dike be extended downstream to high ground below Lake Winona
to protect the industrial and commercial complex along the riverfront
(Figures 7,8). Such a plan, they stated, would also remove the flood threat
from a large area of unused land eastward of Lake Winona and would
provide growth opportunities for the city. This extension below Lake
Winona would replace the authorized alignment just below the existing
Lake Winona outlet structure. During the flood of 1965, virtually all of
the proposed Riverbend Industrial Park was under water. The large floods
of 1967 and 1969 further aroused the community in their desire for
additional flood control.
The 1976 Environmental Impact Statement stated, in various
sections, that "Much of the 1990 future land use plans for Winona are
based on attracting industry to the city. One of the cornerstones of those
plans involves the creation of Riverbend Industrial Park. The two-fold
purpose of the park is to not only attract new industry but to concentrate
existing industry within a controlled area. Completion of the Riverbend
Industrial Park, Phase II would provide employment, increase the tax base
for the city, and result in increased industrial volume throughout the city.
It would provide an incentive for industry to move from the city to a
planned, regulated area which is not residential. The area considered
would be protected by the proposed flood control project."
It further
stated that " Much of the proposed development of industry in Winona is
predicated upon the construction and development of Riverbend Industrial
Park. Presently, that area consists of marginal river lands. Its
development will increase the tax base in Winona and increase land values
in the area. If Winona is to attain a population by 1990 such as that
proposed in the Land Use Plan, the Riverbend Industrial Park, or some
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DESIGN MEMORANDUM NO. 1
FLOOD CONTROL
MISSISSIPPI KIVE3 AT
WINONA, MINNESOTA
CENERAL PLAN OF IMPROVEMENTS
Seal* as shown
DATED:

1U

15 January 1974

1.012 In all, four closure structures would be incorporated into ^he
plan to provide openings in the flood barrier at railroad crossings,
vital river access points, or to other properties affected by the
flood barrier system. To minimize the height of the closure structure
required downstream from Lake Winona where the flood barrier crosses
the Chicago, Milwaukee, St. Paul and Pacific Railroad tracks, the
tracks would be raised to the design flood elevation. Thus, only a
low sandbag closure Structure would be needed to provide freeboard
protection above the design flood elevation. A permanent cutoff
wall of sheet piling would be driven below the railroad closures
to reduce seepage through the pervious ballast and underground founda
tions. In addition, two roadway ramps over the flood barrier would
be included in the project plan; one at the boat-launching ramp at
St. Charles Street and the other at the East End boat harbor. Widths
would remain the same as the existing roadways serving these areas.
1.013 Originally, the proposed project called for six closures, but
two will most likely be eliminated because of a recommendation by
Robert Bollant (City Engineer), in behalf of the Citizen Advisory
Committee on Flood Protection in Winona. The recommendation involved
a change in alignment of the planned dike between Washington and
Johnson streets. The temporary dike through the area was the North
western Railroad fill which abuts the depot and curves northwestward
to the permanent dike. This alignment requires two railroad closures.
By locating the levee along the edge of the river the two closures
could be eliminated from the plan.
1.014 Drainage blocked by the project flood barrier includes surface
runoff from approximately 15,000 acres of which approximately 15
percent is urban development. The general features of the proposed
interior drainage plan consist of 23 gravity outlets which vary in
size from 30 inches in diameter to 72 inches in diameter and inter
ceptors consisting of ditches and pipes which drain to six collection
points where pumping facilities would be provided. The interceptor
pipe sizes would vary from 15 inches in diameter to a 68-inch arch.
Ponding areas are proposed to reduce the capacities of two of the
pumping stations; the Marina station and the Lake Winona outlet
station. Alterations to existing sanitary facilities would be provided
in four areas: (1) the installation of a manhole with a gate valve
on the 18-inch sanitary interceptor sewer crossing the proposed flood
barrier near the Badger foundry, (2) the relocation of a 42-inch
reinforced-concrete pipe sanitary interceptor near Bob's Marina,
(3) the addition of gate wells on the sewage treatment plant effluent
lines, and (4) the addition of an inverted siphon where the existing
sanitary line crossing Burns Valley Creek has to be lowered for
necessary channel modifications.

equivalent area will be needed for industrial development in order to
provide the necessary jobs to attract new residents. Concentration of
industry in Riverbend Industrial Park would help reduce all types of
pollution within the business and residential sections of the the city (e.g.
truck traffic, noise, odor, etc.). If it is desirable for the city to continue
to grow industrially, it is better to have industries move into pre-planned
parks which will not aesthetically degrade the scenic Winona environment
than it is for them to move into the surrounding valleys or for them to
continue the unnecessary monopolization of the waterfront. It also seems
more sensible to construct a permanent dike and to locate industries
within it than it does to build the industries and then construct protective
dikes as an after thought."
On March 6, 1975, the Winona Port Authority applied for a Corps of
Engineers permit to dredge 731,000 cubic yards of sand in order to
construct a 36-barge fleeting area and cleanout facility on the right bank
of the Mississippi River at River Mile 722.5. The dredged material was to
be used as fill for Riverbend Industrial Park Phase II (Figure 9). On
October 25, 1975, the permit applicant submitted a revised plan, reducing
the proposed project in size to handle only 24 barges, but the quantity of
dredged material would remain the same. The Riverbend project called for
the filling of an 800-foot x 3,400-foot area of Riverbend Industrial Park
to an elevation of 656.5 with sand dredged from the proposed fleeting
area.
The fill which would be pumped from the fleeting area into
Riverbend would reduce the cost of both building sites because costs could
be written off on two projects.
The city's existing floodplain regulation (adopted in 1974) required
that the minimum elevation of the lowest structure within Riverbend
must be at least 659.0 elevation or at least one foot above the 100-year
frequency of flood. Because of the high cost involved in filling Riverbend
to this elevation, the city opted to pay their required share of the
additional cost for protecting Riverbend with the revised Stage II dike
system. City officials felt that after the dike was completed, affording
complete flood protection for Riverbend, regulations would probably be
modified to permit construction at a lower elevation.
An integral part of the Stage II dike was a pumping station which
would lower the level of Lake Winona during flood time. Since Lake
Winona acts as sump for the city, lowering the lake also lowers the water
table beneath the city so that basements are not flooded by the seepage of
groundwater. The pumping station was to be placed in County Ditch No. 4
at a point 0.8 miles east of the temporary pumping station at Mankato

Kap-Rjp Bank
To Scop Erosion
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Figure 9.

Riverbend Industrial Park showing proposed barge cleaning area, Phase II fill
area, and original dike alignment along Chicago Greatwestern Railroad bed.
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Avenue (the outlet of Lake Winona). As a result, the water level in County
Ditch No. 4 would always be kept lower than the level of Lake Winona (and
also below the level of Riverbend Industrial Park).
The portion of the Stage II dike running from Peerless Chain
Company to Highway 61 was to have been constructed upon or next to the
old Chicago and Great Western Railroad bed (Figure 7). The dike would
have destroyed a strip of marsh and upland vegetation somewhat wider
than the dike. It also would have enclosed (and thus endangered) 40.6
acres of Type I and II wetlands just north of Highway 61.
As a result of
comments on the Draft Environmental Impact Statement made by the U.S.
Department of the Interior and the Minnesota Department of Natural
Resources, the alignment of the dike was modified to exclude these
wetlands from the protected area (Figure 8). The new dike alignment
protected the wetlands, but resulted in a commensurate loss of 40.6 acres
of potential industrial development land within Riverbend. The original
proposal was to have a roadway (Bundy Boulevard) utilizing the top of the
dike as a connecting link between Highway 61 and Riverbend. Because of
the new alignment, the city had to pursue other alternatives for
connecting Highway 61 to Riverbend. The alignment of Burns Valley Creek
also was changed so that it would be channelized from the sharp bend
located 986 yards upstream of the Highway 61 bridge down to a point
located 176 yards downstream from the bridge.
Plans for the previously mentioned 24-barge fleeting area near
Peerless Chain Company and an alternate mid-channel, 100-barge fleeting
area at River Mile 723 were abandoned, primarily because they were too
remote (about 7-mile round trip to the grain terminal in Crooked Slough),
but also for a variety of environmental concerns.
In the spring of 1974, the Riverbend area designated to receive fill
from the 24-barge fleeting area was cleared of trees (Figure 9). Saleable
logs were removed, and all slash was burned during the summer of 1974.
A contract for stump removal was let during the fall of 1974.
Examination of stumps and suckers showed that, prior to clearing, the
area contained mature American elm (Ulmus americanus). silver maple
(Acer saccharinum). and sandbar willow (Sali* interior). A 0.6-acre
wetland existed in the Phase II portion of the industrial park (Figure 7). It
was subject to periodic flooding by spring runoff and by seepage of ground
water.
In a letter dated March 31, 1976, from the U.S. Environmental
Protection Agency, the District Engineer was advised that the filling of
Riverbend Phase II would not require mitigative measures in view of the

modification of the proposed dike alignment around the industrial park.
The letter also stated that the EPA remained opposed to the construction
of the 24-barge fleeting area because of the existence of other viable
alternatives. Riverbend Phase II was one of the sites that was being
considered for disposal of dredge materials resulting from Mississippi
River channel maintenance. The city also was advised that if the Phase II
Riverbend project was to be constructed, a permit in accordance with
Section 404 of the Federal Water Pollution Control Act Amendments of
1972 would be required.
Because the Winona Port Authority could not obtain permits to fill
Riverbend Industrial Park and develop a barge fleeting site below Peerless
Chain Company, it applied for permits in the Commercial Harbor. In 1977,
the Port Authority received permits to dredge out a 33-barge fleeting area
and a barge staging area along the Crooked Slough channel and to fill 16
acres in the Commercial Harbor. Even though this was a very expensive
project, the Port Authority was able to obtain funding , and it completed
the project in 1984. This gave Winona one of the finest barge fleetingstaging areas adjacent to the main channel of the entire Upper Mississippi
River.
B.

Lake Winona

The following is a summary of the complex modern history of Lake
Winona and the efforts to restore it as a multiple-use resource. For
detailed limnological information, historical records, maps, etc., the
reader is referred to "A Lake Winona Compendium" (Fremling and Heins,
1986) appended to this document.
Lake Winona, a 319-acre floodplain lake which lies within the City
of Winona in southeastern Minnesota (Figure 10), is highly eutrophic
because it receives nutrient-rich urban runoff from storm sewers of
Winona and Goodview (Figures 11,12). The lake, flanked by State Highway
61, is the first Minnesota lake that many tourists see.
Because of soil erosion problems and the consequent transporting of
agricultural soil into Lake Winona during floods of Gilmore Creek, Lake
Winona has been dredged several times. The first dredging occurred in
1913; dredged material was used to construct Lake Park, Maxwell Field
and the Huff Street causeway.
The following information about subsequent dredging was supplied
by George Heckman, Winona, MN, who participated in the dredging. In the
1930's the City of Winona purchased a dredge and used it to fill lowlands
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east of Franklin Street. The project was suspended during World War II,
but was resumed after the war, when the entire lake was dredged because
it had again filled with soil (Figure 13). The city-owned dredge was used,
on a small scale, from 1946 to 1948 and then moved to Latsch Beach on
the Mississippi River. The 1951-1952 dredging was done by the Walter
McGee Company using two dredges: the 12-inch "Walter" and the 16-inch
"Louise." The original goals of the project were to remove "sea weeds" and
muck, and to expose a sand bottom by dredging to a depth of 8 feet (or
even 10 feet if necessary). When dredging to the prescribed depth failed
to bare a sand bottom, the contractor was told to dredge downward until
he found sand. No sand was found, even though some areas were dredged to
a depth of 60 feet. This dredging deepened the lake to an average of 8 feet
at a cost of $485,900, made holes as deep as 44 feet (after caving of
steep sides) along the lake's northern perimeter, provided the fill upon
which the hospital and high school were built, and destroyed the extensive
wetlands which originally surrounded the lake. The cutter heads of the
dredges had difficulty "chewing through massive tree-like root systems of
white water lilies." The lake was dredged again in 1957-1958, on a small
scale, to improve the lake for swimming by eliminating drop-offs.
The fate of Lake Winona has been associated intimately with
Gilmore Creek, which has been rerouted several times since 1885.
Because it has such a large watershed, Gilmore Creek is especially prone
to flooding. At its maximum flow on July 21, 1951, Gilmore Creek carried
5,360 cfs (Upper Mississippi River Comprehensive Basin Study Committee,
1970). The Mississippi River at Winona, by comparison, at its minimum
flow on December 29, 1933, contained only 2,250 cfs. Many engineering
projects (channelization, diversions, dams and dikes) have been employed
to prevent Gilmore Creek flood waters and their sediments from damaging
the city and Lake Winona. Since 1944, Lake Winona has flowed into a flood
reservoir (Boiler Lake) before entering Lake Winona (Figures 11,12). This
diversion has prevented further siltation of the lake.
Winona's flood dike now isolates Lake Winona from the Mississippi
River. Lake Winona receives no water directly from the river, but its level
rises and falls with river level because the sand bar separating the lake
from the river is very porous. A pumping station on the lake's outlet ditch
maintains the lake level during flood time.
Severe winter kills in 1965 and 1969 allowed stunted bigmouth
buffalo (Ictiobus cvprinellus). common carp (CypriflUS carpio), black
bullhead (Ictalurus melas). and gizzard shad (Dorosoma cepedianum) to
dominate the lake until 1973, when a reclamation project was initiated to
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Figure 13a.

Dredging of east Lake Winona 1950-1953.
City Engineer, Winona.

Photo courtesy of

Figure 13b.

Dredging of west Lake Winona 1950-1953.
City Engineer, Winona.

Photo courtesy of
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create a sport fishery, mainly for children, the elderly and the
handicapped. The Lake Winona Committee, a non-profit corporation, raised
funds, installed equipment, and coordinated the cooperative efforts of the
Minnesota Department of
Natural Resources, the City of Winona and Winona State University. Most
of the work was done by volunteers; virtually all equipment was purchased
by local contributors.
The reclamation of 1973 included: 1) installation of aeration
systems to prevent winter kills, 2) installation of an electric weir to
prevent rough fish from entering the lake from the river, 3) treatment of
the lake and tributary waters with rotenone to kill all fish, 4) cleanup of
over 225,000 pounds of dead fish (730 lbs/acre), and 5) restocking with
bluegill (Upomis macrochirus), largemouth bass (MicrQPterus salmQides),
smallmouth bass (MicrQPterus dolomieui), northern pike (£sfi& iusilis.),
muskellunge (ESQX masquinongy) and walleye (Stizostedion vitreum^.
Fishing was excellent during the first 10 years following
restoration, but bluegills and crappies became stunted, primarily because
of: 1) excessive cover provided by lush growth of exotic curlyleaf
pondweed (Potamogeton crispus) that proliferated after the rough fish
were killed and the lake cleared, 2) insufficient predation, 3) insufficient
benthic invertebrates for food due to bottom sediments being anoxic, 4)
crowding, and 5) excellent spawning habitat existing along most of the
shoreline.
An Altosar weed cutter-harvester was purchased in 1982 and has
been used each summer to harvest nuisance aquatic plants. Northern pike,
bowfin (Amia calva) and flathead catfish (Pylodictis olivaris) have been
stocked as predators to reduce numbers of bluegill. Fishing for northern
pike and bass remains good.
Three fishing piers have made the lake accessible to handicapped
fishermen. The lake is now encircled by a 5.3-mile, asphalted, scenic path
that is used extensively by walkers, joggers, bicyclists, roller skaters,
and crosscountry skiers.
The physical and biological condition of the lake has been monitored
routinely by Winona State University, St. Mary's College 'and the Minnesota
Department of Natural Resources. Their data show that aeration is
essential to prevent winter kills, and that weed harvesting is prolonging
the useful life of the lake, but that the rate of eutrophication is
increasing due to storm sewer input. An interceptor sewer line should be
constructed to prevent nutrient-charged storm water from entering the
lake. However, the lake has accumulated enough nutrients (in the form of

organic sludge) since it was dredged in the early 1950's to last
indefinitely, even if a storm sewer interceptor line is constructed.
Construction of a storm sewer interceptor seems to be prohibitively
expensive at the present time because the entire line would have to be
constructed below the water table, necessitating expensive dewatering
with fields of sandpoint wells. The most feasible lake improvement
measure at this time appears to be extensive dredging to: 1) remove
nutrient-rich sludge that also has a high biochemical oxygen demand, 2)
make the lake so deep (at least 16 feet) that rooted aquatic plants would
have insufficient light to grow, and 3) increase the volume of the lake and
its capacity to store dissolved oxygen.
IV.

Chronology of Efforts to Fill Riverbend Industial Park and
Dredge Lake Winona.

August 2, 1985 - U.S. Army Corps of Engineers (USACE) issues
public notice that the City of Winona has applied for a Section 404 Permit
to fill all of Riverbend Industrial Park between the Lake Outlet Ditch and
T.H. 61 (Appendix IV-1).
April 24, 1987 - Robert Bollant (Director of Public Works, City of
Winona) and members of the Lake Winona Committee (LWC) meet with
Robert Hemker (Modern Transport Co.) to determine the feasibility of
mining sand from beneath Lake Winona for construction purposes, thus
deepening and improving the lake. Further studies by Hemker determine
that this is infeasible. Hemker also surveys markets for Lake Winona peat
soil, but transportation costs make this infeasible. It also is deemed
impractical for the city to buy a dredge and operate it with city
employees.
Dredging is a 24-hour operation, and present union contracts
would make the use of city employees prohibitively expensive.
March 5, 1986 - Paul Richert (USACE) and Gary Wegg, U.S. Fish and
Wildlife Service (USFWS) are invited to Winona to inspect possible
disposal sites and discuss dredging options. They request additional
information about the dredging plan, spoil disposal sites, amount of
wetland to be lost, and assurance that there are no other spoil sites.
January 22, 1986 - The USACE denies the Winona Port Authority's
permit application to fill 90 acres of Riverbend Industrial Park (Appendix
IV-2). In his letter of denial, Colonel Joseph Briggs advises the Port
Authority to reapply when it can show need for filling Riverbend.
April 6, 1986 - Robert Bollant and LWC members meet with Charles
Robers and Tom Abrams (Robers Dredging Co.) to discuss dredging

technology and to make plans for sounding East Lake Winona to determine
sediment profiles.
May 28, 1986 - Robers, Abrams and LWC sound East Lake Winona at
40 stations to determine sediment profiles.
October 2, 1986 - Bollant, Robers, Abrams and LWC review results
of May 28 sediment study.
April 10, 1987 - LWC submits recommendations for dredging Lake
Winona (Appendix IV-3), using wetlands along south side of Lake Winona
as disposal areas, and constructing a storm sewer interceptor.
April 27, 1987 - Bollant submits feasibility report to the Winona
City Council for dredging of Lake Winona (Appendix IV-4) based on LWC
recommendations and the results of recent studies. The report outlines
construction problems, projected costs, and a review of all possible spoil
disposal sites and the problems associated with each. City Council
directs Bollant to apply for necessary permits to dredge the entire lake,
using the area between T.H. 61-14 and Lake Winona east of Huff Street as
a disposal area.
September 4, 1987 - Bollant applies to USACE and Minnesota
Department of Natural Resources (DNR) for permits for a pilot project to
dredge 34.4 acres (Appendix IV-5).
October 15, 1987 - USACE issues Public Notice of Winona's permit
application (Appendix IV-6).
November 5, 1987 - A public meeting is held in Winona to discuss
permit applications. Represented were: City of Winona, USFWS, USACE,
DNR, Winona State University (WSU) and LWC. No agency had problems
with dredging Lake Winona, but all had problems with the potential
disposal sites because they were all classified as wetlands.
December 16, 1987 - On basis of DNR advisory, USACE denies permit
application without prejudice (Appendix-8).
June 16, 1988 - Bollant, LWC meet with Charles Rober (Robers
Dredging Co.) to discuss dredging options.
July 18, 1988 - Bollant submits ammendment to the April 27, 1987
feasibility report to the City Council (Appendix IV-9). The amendment
discusses alternate potential disposal areas (Bronk farm between Gilmore
Creek and Goodview Road, Madison Silo gravel pit) and explains why each
is infeasible, mainly for environmental reasons. The areas between Lake
Winona and Highway 61 cannot be used as disposal sites because they are
wetlands, as indicated mainly by presence of purple loosestrife. The
report concludes that it is therefore only possible to dredge the east lake
and that the only plausible disposal area is Riverbend, which is also

classified as a wetland even though the new pumping station on the Lake
Winona outlet ditch drains the area, even during flood time.
September 28, 1988 - Bollant and LWC meet with Winona Port
Authority to explain possible use of Riverbend as disposal area and to ask
the Authority to accept muck from the lake atop the sand pad. Permission
granted.
October 5, 1988 - Bollant and LWC meet with DNR and Minnesota
Pollution Control Agency (PCA) to discuss feasibility of plans for dredging
and disposal.
March 17, 1989 - Bollant and LWC meet with Congressman Tim
Penny's staff to seek funding for lake dredging and Riverbend.
April 6, 1989 - City of Winona applies for permit (Appendix IV-10)
to dredge East Lake Winona using dredged sand to fill Riverbend. One half
of dredged muck would pe placed atop Riverbend sand, the other half would
be pumped into the hole created by sand removal.
May 2, 1989 - USACE issues public notice of Winona's Section 404
permit application, which revises and combines earlier permit
applications (Appendix IV-11).
June 16, 1989 - Twenty-nine representatives of the following
organizations meet in Winona (Appendix IV-12) to review Winona's Section
404 permit application and to tour the proposed project areas: City of
Winona (Mayor, City Manager, City Council, Director of Public Works, Parks
and Recreation Director), USFWS, USACE, PCA, Winona County Board of
Commissioners, LWC, WSU, Timothy Penny (US Congress), Steven Morse
(Minnesota Senate), Virgil Johnson (Minnesota House of Representatives).
July 25, 1989 - DNR, USFWS, USACE, LWC, City of Winona, and WSU
meet to discuss Section 404 Permit application. Consensus is that Lake
Winona dredging and Riverbend filling are permissible if adequate
mitigation is accomplished via wetlands creation and/or improvement.
August 15, 1989 - City of Winona requests technical assistance
through USACE Dredging Operations Technical Support Program (DOTS) and
Wetlands Research Assistance Program (WRAP) in the design of a
mitigation program related to the dredging of Lake Winona and the filling
of Riverbend (Appendix IV-13).
November 28, 1989 - Robert Bollant and Dr. Calvin Fremling (WSU)
meet with David Ballman (USACE, St. Paul District) and Robert Lazor
(USACE Waterways Experiment Station, Vicksburg, MS) (WES) to discuss
potential mitigation measures. Informally, they agree that in-lake marsh
creation is undesirable, but that it may be possible to restore the
wetlands between Lake Winona and Highway 61 as mitigation. The marsh

restoration would have the added benefits of loosestrife management,
education, and environmental interpretation.
WES will review draft
mitigation proposals routed to them through USACE, St. Paul District, and
offer technical advice.
January 3, 1990 City of Winona requests services of Dr. Calvin
Fremling to work with Robert Bollant in preparing a mitigation plan for
dredging Lake Winona (Appendix IV-14,15).
January 26, 1990 - President Darrell W. Krueger (WSU) authorizes
one-half time release for Dr. Fremling, Spring Quarter 1990 (Appendix IV16).
February 12, 1990 - Fremling and Dr. Neal Mundahl (WSU) submit
funding proposal to the Legislative Commission on Minnesota Resources
(LCMR) for funding of marsh restoration project (Appendix IV-17).

